Korneliy Todyshev
KEDR Collaboration

BINP, Novosibirsk

@ Motivation

@ VEPP-4M collider and KEDR detector
@ R measurement

@ Summary




Motivation
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Experimental motivation
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@ Systematic uncertainties dominate = More different experiments are
needed
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VEPP-4M and KEDR

DC Scnnllat\cn

Beam energy 1-+5 GeV
Number of bunches 2x2
Luminosity at 1.8 GeV 1.5 x 103° cm—2 s—1

X\ Polarized

beams

Energy determination uncertainty:

@ Resonant depolarization technique 10 + 30 keV

@ Infra-red light Compton backscattering ~ 100 keV
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The multihadron cross section in J/¢ — 1(25)
energy range

Oobs, nb
.
® The observed multihadron cross section (two scans 2011)
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Analysis

The way that we are measuring R:

_ Tobs(5) — > eij’”(s)afj”(s) -y ezg(s)ai,g(s) )
e(s)(1+ 6(5))02u

. N, n—N .
with oops(s) = W where N, represent all events pass hadronic

selection criteria, Nyes.pg. — residual machine background

3 efj”(s)a}f”(s) — is contribution from J/v and 1)(2S) resonances

>~ €bg(5)Thg(s) — is contribution from physical processes: ete™ — /7,
~7y-processes.

€(s) — multihadron efficiency (The code of m.h. generator was kindly
provided by the BES collaboration).

B " F(s,x) R(s(1 — x))e(s(1 — x))
tHols) = /d 11— Mo(s(1 — x))|? R(s)e(s)

(2)

F(s,x) — radiative correction (E.a.Kuraev, V.S.Fadin Sov.J.Nucl.Phys.41(466-472)1085
b)

Here My does not includes J/v and (2S) resonances.
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Results
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The main systematic uncertainties in R value

Source Error,%
Luminosity measurement 1.0-2.0
Simulation 3.0-3.5
Radiative correction calculation 1.0
Detector response 1.0
Accelerator residual background 1.0
Sum in quadrature 3.6-4.4
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Summary

e For R measurement KEDR take 1.4 pb~! at seven energy
points in range 3.12-3.72 GeV

e Preliminary R values are obtained.

o We also have data below J/v (0.6 pb™!), analysis in
progress.

e KEDR R plans:

o Repeat R scan in the energy range 3.12-3.72 GeV
o Experiment with VEPP-4M at Epeop > 2.5 GeV
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BACKUP SLIDES
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Radiative correction
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Differential efficiencies have been used to calculate radiative correction at
the each energy point.
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Ny calculation

Vacuum polarization operator below JAy

r\va@

— http://cmd.inp.nsk.su/zignatov,/vpl/
— os in PLB 667(2009)239 by BES
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To reduce the systematic uncertainty in the calculation of the the
vacuum polarization operator we use the cut on the sum of the particles
energies (more than 1.6 GeV).
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Multihadron efficiency (MC simulation)
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